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Preface

This publication presents the results of the second of two studies conducted by
Abt Associates Inc. in 1988-1989. This study was an examination of the compatibility
of child safety seats with these same automobiles. The companion study was a
comparison of the comfort and convenience of the automatic safety belt systems in
seventeen 1938-89 model year automobiles.



Installation of Child Safety Seats in
Selected 1988-1989 Model Year Automobiles

Executive Summary

The National Highway Trzffic Safety Administration recognized the need to
reexamine how easily and securely currently available child safety seats can be
installed in recent model automobiles. The last study to test the installation of child
seats was conducted in 1980. In addition, Federal Motor Vehicle Safety Standard 208
requires the installation of automatic protection systems in all new cars effective with
model year 1990. Most manufacturers are meeting the standard by equipping their
automobiles with automatic safety belts (the rest are using air bags). Thus, there was
also a need to examine child safety seat installation and use in vehicles equipped with
automatic safety belts.

To achieve this goal, NHTSA contracted in 1988-1989 with Abt Associates Inc.
to conduct a study to test the installation of child seats in 17 current model

automobiles.

This study was purposely designed to identify problems associated with a
relatively recent technological innovation in highway traffic safety--child safety
seats. Studies had already shown that this innovation saves lives and has met with
consistent driver approval. However, there was a need to identify any current problems.
with child safety seats so that what have already been shown to be a life-saving

technology might be improvead still further,

Study Goals

This study was designed to determine the extent to which currently marketed
child safety seats are difficult to install in current model automobiles. The study also
tested whether, once installed, the child seats remain securely fastened when rocked or
tilted.

The study was designed to identify installation and secureness problems rather
than to focus on overall characteristics of child seat use or to identify positivé features
of the child seats. This focus was chosen in order to identify difficulties with child
seats that might be corrected.



Study Design

Seventeen child seat models were selected based on the number manufactured
in 1987 and the inclusion of a representative group of newer seats for which
manufacturing figures were not yet available. The seventeen child seat models
represented nine different manufacturers. While many of the seats were
"convertible"--desighed for use for toddlers and infants by installing them facing frort
or facing back--all but one of the convertible seats were tested in the toddler positicn

only. A total of 13 toddler seats and 4 infant seats were tested.

Experimenters were trained in the correct installation procedures. They then
installed the child seats in each automobile, going from vehicle to vehicle according to
a random sequence developed from a Latin square design. After installing the seat, th2
experimenters informally tested the extent to which it rotated and tilted forward from
the automobile seat by twisting and tugging the seat manually with moderate force.
The experimenters recorded their observations on (1) ease of installation, (2) problems
associated with installation, (3) whether the child seat interfered with operation of the
automatic belt system (front seat only), and (4) looseness of the child seat once

installed.

Findings

In general, problems with the installation and use of child safety seats differed
significantly by test vehicle but did not vary significantly by child seat. As concerns
installation position, a slightly greater number of problems were found in the rear
outboard position as compared with the rear center position. The problems are largely
associated with use of the seats in those locations, rather than with their installation.
That is, once installed, seats are sometimes not secure, rotating and moving forward
excessively when pushed. However, installation and use of child seats in the front
passenger position appears to present many more problems as compared with the rear
seat positions. The tests thus confirmed the recommendations of some manufacturers
not to install child safety seats in the front seat of automobiles with motorized safety

belt systems.
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Introduction

The study of comfort and convenience reported in the companion volume to
this report assembled seventeen 1988 and 1989 model year cars in a single location and
hired thirty individuals to assist with the study. This provided an opportunity to gain
some rough information on the nature of problems that consumers might be likely to
encounter with installaticn of current model child safety seats in recent model

automobiles.

Background

There has been a dramatic change in the use of child safety seats during the
1980s. While only 23 percent of children in cars entering Shopping center parking lots
were observed using child safety seats in 1982, over 83.5 percent were using them in
1988 (Ziegler, 1989). Equally important, between 1983 and 1986 there was a doubling of
the correct installation of child safety seats (from 39 percent to 78 percent of seats in
use). The last study to test child seats with automobile safety belt systems was
conducted in 1980 (Tom et al., 1981).

Purposes of the Child Safety Seat Study

This study was conducted with the intent of characterizing child safety seat
installation In a variety of new passenger cars by individuals possessing a minimum level
of child passenger safety technical expertise. The results of the study reflect the level
of difficulty that was perceived by these individuals in the installation of the child seats
and their perceptions of the correct fit of these child seats. The correct installation
and fit of the child seats were not assessed according to an absolute standard. No

attempt was made to measure or control inter-rater reliability.

Seventeen child seats were tested in the rear outboard and center seats oi

seventeen 1988-1989 model year automobiles. The rear-seat tests were designed to

answer the following questicns:

1. Which combinations of child seats and automobiles, if any,
present difficulties in rear seat installation?

2. Once installed, which combinations of child safety seats anc
automobiles, if any, prevent the child seats from remaining
securely fastened when rocked or tilted?



The child seats were also tested in the front passenger seat of nine
automobiles with motorized belt systems. The front seat tests were designed to answer

three questions:

l.  Which combinations of child seats and automobiles, if any,
present difficulties in front seat installation?

2. Which combinations of child seats and automobilies, if any, cause
interference problems with the operation of the motorized safety
belt system? ‘ ,

3. Once installed, which combinations of child safety seats and
automobiles, if any, prevent the child seats from remaining
securely fastened when rocked or tilted?

The owner's manuals for at least some automobiles with motorized belt
systems recommend that buyers not use the front seat to install child safety seats.
However, it was still important to test child seats with these vehicles in the front seat
because many people who use child seats may not read the owner's manual or be told

about its recommendations.

A final purpose of the study was to learn whether there are different kinds of
problems and their relative frequencies associated with installing and securely fastening
child safety seats in different current automobiles.

As stated above, the study was deliberately designed to identify installation
and secureness problems rather than to focus on overall characteristics of child seat use
or to identify positive features of the seats. This focus was chosen in order to
maximize opportunities to identify difficulties with child safety seats that could be

corrected in an effort to improve the documented safety benefits that child seats

provide.



Test Design and Procedures

Seventeen child seat models were selected based on the number manufactured
in 1987 and the inclusion of a representative group of newer seats for which
manufacturing figures were not yet available. The seventeen child seat models tested
represented nine different manufacturers (Exhibit 1). While many of the seats were
“convertible"—-designed for use for toddlers and infants oy installing them facing frort
or facing back—all but one of the convertible seats were tested in the toddler position
only. A total of 13 toddler seats and 4 infant seats were tested.

Each seat was tested in up to seventeen current model automobiles witn
motorized and non-motorized automatic safety beit systems in the front seats and
manual belt systems in the rear seats. (For information zbout the vehicles, see Chapter
3 of the companion study, "A Comparison of the Comfort and Convenience of
Automatic Safety Belt Systems among Selected 1988-1989 Model Year Automobiles.")
As appropriate, the child seats were tested in each of three positions in each
automobile: rear outboard (window) seat, rear middle seat (except for automobiles with
no rear middle seat), and front passenger seat. The child seats could not be tested in
the front seat of eight test automobiles with non-motorized automatic belt systems
because these vehicles did not have manual lap belts in the front seats. In addition, two
vehicles had no middle rear seat.

Experimenters were divided into eight pairs, with every pair but one
responsible for installing two child safety seats (one team installed three seats). Each
' pair was trained by automobile safety engineers in the correct installation procedures
for its seats. Under the supervision of the safety engineers, the teams then practiced
installing its seats in several of the test vehicles. The teams were also supervised

during the actual testing by the automobile safety engineers.

During the test, the experimenters installed their child seats in each
automobile, going from vehicle to vehicle according to a random sequence developed
from a Latin square design. After installing the seat, the experimenters informally
tested the extent to which it rotated and tilted forward from the automobile seat by
turning and tugging the seat manually with moderate force. The experimenters
recorded their observations on (1) ease of installation, (2) problems associated with

installation, (3) whether the child seat interfered with operation of the automatic belt



Exhibit |

Child Safety Seats Tested

Toddler Seats
Manufacturer Model
Century 200
Century 2000 STE
Cosco Car Seat
Evenflo 7-Year
Evenflo Ultara
Fisher Price Car Seat
Gerry Guardian Convertible

Kolcraft Perfect Fit
Nissan Child Safety Seat
Pride Trimble Pride Ride
Strolee 609
Strolee 626
Strolee GT 2000

Infant Seats
Century [nfant Love Seat
Evenflo Dyn-O-Mite
Kolcraft Rock-N-Ride Carrier

Strolee

626




system (front seat only), and (4) looseness of the child seat once installed. A copy of
the observation instrument may be found in Appendix A.



Data Analysis and Results

As noted above, for policymaking purposes Study Two was designed
deliberately to identify problems associated with the installation and secureness of the
child seats rather than to evaluate overall characteristics of child seat use.

The analysis focused on four potential problems. An installation problem was

indicated if there was any difficulty in installing the seat. An interference problem was

noted if the child seat interfered with the operation of the automatic safety belt (frort
passenger position only). If the child seat rotated more than 30 degrees when pulled

from side to side, a rotation problem was indicated. Similarly, a forward motion

problem was noted if the top of the child seat moved six or more inches when pulled

toward the front of the car.l

The data elements from the child safety restraint
questionnaire used to identify each type of problem are displayed in Exhibit 2. In the
remaining exhibits, the numbers shown are counts of the total number of problems

occurring in each cell.

Overview

In general, problems with tte installation and use of child safety seats differed
significantly by test vehicle but did not vary significantly by child seat. As concerns
installation position, a slightly greater number of problems were found in the rear
window position as compared with the rear center position. (See Exhibit 3 and
Exhibit 4.) The problems are largely associated with use of the seats in these locations,
rather than with their installation. That is, once installed, seats are sometimes not
secure, rotating and moving forward excessively when pushed. However, installation
and use of child seats in the front passenger position (where there were motorized
automatic safety belt systems) appears to present many more problems as compared
with the rear seat positions (where there were manual belts). The tests thus confirmed
the recommendations of some manufacturers not to install child safety seats in the

front seat of automobiles with motorized safety belt systems.

1Experimenters measured informally the movement of the child seat from side
to side and forward by exerting modera:e force with their hands to pull the seat out of
position.



Exhibit 2

Questions from the Child Safety Restraint Device Examination
Form Used in the Analyses

Coiumn on
Questionnaire
Child Seat Position/ Where Question
Type of Problem May Be Found* Associated Question(s)
Front Passenger
Instal tation Problem 16 Was there any rroblem installing the seat?
instaillation Interference 23 Did the automatic belt system interfere with the
process of instaliing the seat?
Operation Interference 24 Does the chiid seat interfere with operation of
the automatic safety belt?
Rotation 31 Does the child seat rotate more than 30 degrees
or come loose when pulied from side to side? i
Forward Motion 18 Distance child seat pitches forward when E
pul led. **
Rear QOutboard
Instal lation Problem 33 Was there any probiem installing the seat?
Rotation : 40 Does the child seat rotate more than 30 degrees
or come loose when pulled from side to side?
Forward Motion 41 Distance child seat pitches forward when
pul ied,**
Rear Center
Instal lation Problem 42 Was there any probiem instaliing the seat?
Rotation 49 Does the child seat rotate more than 30 degrees
or come loose when puiled from side to side?
Forward Motion 50 Distance child seat pitches forward when
pui ted, **

*See Appendix A for a copy of the questionnaire.

**%A problem is indicated if the child seat moves 6 or more inches or comes loose.
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Exhibit 3

Percentage of Trials with Problems by Seat Position:
' Toddler Seats'!

REAR OUTBOARD SEAT
Installation Problem
Rotation

Forward Motion

REAR CENTER SEAT
Installation Problem
Rotation

Forward Motion

FRONT PASSENGER SEAT
Insiallation. Problem
Creration Interfer.

Rotation

Forward Motion ]

i 1 T v T | !

0 10 20 30 40 50 80 70 80O 90 100
Percent

: ercent cf observations where at least one problem was i1ndicated.
) chiid seats were not tested in the front seat of the eight test vehicles with-non—-motor:zed automatic belt
vsiems necause these automobiles do not have manual lap belts 1n the front seats

Exhibit 4

Percentage of Trials with Problems by Seat Position:
Infant Seats !

REAR OUTBOARD SEAT
Installation Problem
Rotation

Forward Motion

REAR CENTER SEAT
Installation Problem
Rotation

Forward Motion

FRONT PASSENGER SEAT -
Installation Problem
Operation Interfer.
Rotation
Forward Mo'tion

80 90 100

! Percent of observations where at least one problem was indicated.

The child seats were not tested in the front seat of the cighl test venicies with non-motorized automatic belt
svstems because these automobiles do not have manual lap belts in the ‘ront seats
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Types of Problem by Vehicle

Exhibit 5 shows the frequency of problems by tYpe of problem and vehicle for
toddler seats. Analysis of Variance (ANOVA) was used to determine whether the
number of problems in each installation position was significantly influenced by vehicle
characteristics. There were three dependent variables--the total number of problems
recorded for each of the three installation positions. A categorical variable

representing vehicle was used as the independent variable.

The data suggest that problems occur more frequently in the rear window
passenger position than in the rear center position. Problems were encountered in over
26 percent of the trials in the rear outboard position as compared with 21 percent in the
rear center position. In both rear positions, problems were more likely to occur in thz
operation and use of the toddler seats after installation than in the installation
process. Rotation and forward motion appear to be the most frequent problems. The
data suggest rotation and forward movement problems occur frequently (84 parcent of
the trials) in the front passenger position as well. In addition, there is evidence that the
child seats in the front passenger position interfere with the operation of the motorized
safety belt (23 percent of the trials).

Exhibit 6 displays similar data for infant seats. As with the toddler seats, the
total number of problems in each position varies significantly by vehicle. Again,
problems in the rear seat positions stem principally from rotation and forward motion
rather than.installation. As with the toddler seats, the rear window position tends to be
somewhat more problematic than the rear center position, with problems occurring in
28 percent and 18 percent of trials for rear window and rear center positions,
respectively. The front passenger position, however, has the highest incidence of

problems (33 percent).

Problems by Child Seat Model

Exhibit 7 shows the total number of problems and this total as a percent of
possible problems for each child seat evaluated. Analysis of variance (ANOVA) on the

ISince neither the sample of vehicles nor the sample of child safety seats was
scientifically selected from its respective population, the results of this analysis can
not be generalized to the vehicle population. A statistically significant result means
that we would expect similar findings if the experiment were repeated with the same
vehicles and child seats.

12
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Exhibit 5
Prequency of Cach Type of Sest Problem by Test Vehicle and Sest Positiont Toddler Seats!
Resr Outvboars n..;-a;;;; -------------- o T ;r;no ﬂc;unqer"
instelistion Forwerd Totat® forwaré ) Tote!® tnstallation|1nstettetion] Operetion Forward Totet®
Problem Rotetion Mot ion L] 3 [nstettation] Rotation Mot lon L] 1 Problee Interterence]interierence] Rotation Mot ion L] s
Motor 1 zed o 30.6 1 3 o 8 203 2 t . 9 vl 2 s0.d
s 12.8 a/s ) ol a/s ' 3 2l & S
8.3 1 3| of &« 0 a/a 0 3 s| w200
9 231 3 ) 4 o 33.3 2 1 12 17l » 95.0
Hitsublshl B T e R A T A R
Hirage 3 S o 12 133 1 9 a v 39 [ n/e 4 L] s| 16 30.0
Nissan Maxime [} s g 9 20 2 4 o]l 15 0.8 [ n/s 3 [H 13| 23 5.9
Peugot 405$ 2 ) 6 1 3.9 o 5| 2l 1 e o P Y Y w T s
Sasd 900 Turbo 2 S 3] o 21.“ 2 [ 44 1o 27,0} [ n/s -2 10 0] 22 45.0
Toyots Comry ° s s e F| 3 of s 2.8 o pys s 3 ul 1w s
Total " 35| o8 2.2 12 33 a1 n 2.9 4 2 23 (1] 84} 193 Q.4
I s T 1 2 of 3 eu sl are n’e Py arel ara e
Motorlzed”  Jemesevoscecoomofeccomonoiocatinnccncan.n i - anen eepencmrreasnenbon S Y LT T -
Volkswagan
Jetts 0 3 3§ ¢ 16.7 1 2 s} & 2.9 n/s /s n/s n/e n/a} n/s /e
Yugo GV 2 8 9 19 40.7 n/s n/a n/a) n/8 n/e n/e a/a n/s n/e n/e| n/a /s
[y N N R Y D A e i S A -
Berretts ! 3 3 7 1.9 1 1 2 4 10.3 /e n/s n/s n/s n/a} a/a »/8
poatiec |V VUV VTG UUTTZY U TTTTTYTTTTTTYTTT Ty
Bonevilte 0 (] 8] 14 35,9 0| 3 LA L I+ X ) /e /s n/e n/s n/a] n/a »/e)
Pontlac Grand
An (2 dr) t b i n 30.6 ] t t 3 1.7 a/s n/e n/e n/o n/e| n/a /e
Pontlsc Grend . . -
Aa (4 dr) 0, 4 ] s 12.8 [ 2 t 3 8.3 n/a n/s n/e n/8 n/af o/e n/e
Pontlac Grand T o
Prixn [ ? s| 12 s0.7 t [ o 1 8.2 n/a n/s n/a n/8 n/s| n/s n/s
Totat 4 42 35| &1 26.7 3 " 20| «@ 15.9 n;; B n/; - t-“;;; ........ n/; o n/s n/a- - u;;
Total i 16 3] 0] 169 26.4 " s2] aj e 204 T R o] od] 198 az.

Ythe numbers In the body of the table show the nusber of problems reported In each cell, The number {N) shown In the totai cotumn excludes problem
counts for Instatietion Interterence, since this gquestion was asked only If there wes an instslletion Problem, The percentage (f) s the totat
nuaber of problems as a parcent of torsl possible prodleas.

%The total ausbers of probleas fn the Indicated sest positlon sre signficantiy different ot the 955 teve! of confidence among the vehicles tested.

Plhe chitd sests were not tested In the front sest of the efght test vehicles with non-motorized sutomatic bett systems because these sutomodlies do
not have manual lsp belts in the front seats,
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Exhibit 6

Frequency of Each Type of Seat Problem by Test Vehicle and Seat Positiont

Infant Seqte!

Resr Outboard Rear Center front Passenger®
;;;;;;;;;;;; -------------- ;;;;;;." _";;;;;; ----------------------------- '.;;;;;-" ."loNI Instatiation]instatration] Operetion Forward i rotar®
Problea Rotation Motlon fiastatiation] Rotation Motion " Probiea intertarencelintertorence] Rotstion Motion ]
MAKE /MODEL T T TN T TTTTY
Motor i zed Oodge Shadou- i 0 2 t 3 0.0 o) 2 ' 3 ”.C‘ a/e
Ford Escort ° ol of o 0.0 /8 ars arzel aza  asel o ats
Ford Tespo | o o of o o.of o of o 0.4 ° we]
Mazds 626 i of T o] v e 1 2 TS | o] e
Ml taudishl
Mirage t ] [} 6 %0.0 ] 2 H] a7 0 n/s .
Nissan Maxles ] ) 3 2 b] a",? 0 0 o] . o 0. ] n/s
Peugot 403S [J [ 2l & s0.0 0| 0 o] o [ X [ a/e
Saab 900 Turbo 1 3 2| ¢ so.0f 0 ? ] « 3. 0 /e
Toyots Coary o T Wy o ° o o o oo ° o’e
Totel 2 19 o] v 2 2 s of 16 0.d ) ala
Non~ Hyundat Excet \ 1 o] 2 . o] 0| o] o °'§ n/s n/a
Motor | zed® .- .- ———- -~
Yolksvagen
Jetts 0 ! J 8.3 0 [ 0 1] o.ll a/e n/a n/e n/s n/al /e n/e
Yugo [ 2 3 s 44,7 n/s n/a n/e| a/s a/ n/s n/e n/e n/s n/a| n/8 n/s
Chevrolet
Borretts 0 1 o] 8.3 [ 0 o] o [X. | a/s a/s o/e) n/8 o/s] n/e n/s
Pontlac
Bonevitie 0 2 t 3 25.0 0 0 0 9 0.0 ala n/s n’'s n/e n/a] n/e n/e
Pont{sc Grand
A (2 ¢r) 0 2 2] @ 33.3 0 [ o] o 0. /s a/s o/s n/s n/s] n/o n/s
Pontlsc Grand -
Am (4 dr) [} 0 o L] 0,0 0 0 0 [} 0.9 n/s n/s n/e n/a n/8f n/e n/a
Pontisc Grand
Prin | ? 1] & 333 ' | ' | B X n/s LY a/e n/a a/s] o/8 n/e
Totot 2 0] - s 20 20.0 1 1 i s s.rl are a’s ors n/e nss| nre /s
Total i q ) N EELR s] 9| UICIE | of o/s] 1| 23 18] a8 333

‘The numbers In the body of the table show the number of probless reported In esch cell. The number (N} shown in the tote! column excludes problem
counts for instalistion Interference, since this question was asked only (1 there was en tnstaltstion Problem.
nusber of prodiews 83 8 peccent of totsl possidbie problews,

The percentage (5) is the totasl

*The total numbers of problems In the Indicated sest position sre stgaticantty ditterent st the 951 level o! contldence among the vehicles tasted

Othe child sests vere not tested In "M front seat of the eight test vehicles with non-nntarized sutomztic telt sysiems becsuse these sutomoblies do
not have manus! lsp belts In the front seats,



Exhibit 7

Total Installation and Use Problems
by Child Safety Seat: Toddler and Infant Seats

Total Number Percent of
Manufacturer/Model of Problems Possible Problems
Toddler Seats
Century 200 47 27.6
Century 2000 STE 42 24.7
Cosco Car Seat 36 21.2
Evenflo 7 Year 42 24.7
Evenflo Ultara 19 :1.9
Fisher-Price 37 20.8
Gerry Guardian Convertible 37 21.8
Kolcraft Perfect Fit 30 3 7.6
Nissan Child Safety Seat 22 £2.9
Pride Trimble Pride Ride 33 22.0
Strolee 609 47 27.6
Strolee 626 53 31,2
Strolee GT2000 35 20,6
Total/Average 480 22.0
Infant Seats
Strolee 626 35 0.6
Century Infant Love Seat 20 11.8
Evenflo Dyn-O-Mite 27 , 15.9
Kolcraft Rock-N-Ride Carrier 35 20.6
Total/Average 117 17.2
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total number of problems in each installation position was conducted separately for
toddler and infant seats. No consistent statistically significant differences (at the 95
percent level of confidence) in total problems by child safety seat were found.

Exhibit 8 presents the data for toddler seats by seat location in the test
vehicles. In the rear outboard position, the total number of problems differ
significantly by child seat. Problems occurred most frequently with the Strolee 609,
the Fisher Price Car Seat and the Strolee 626--problems were reported :n
approximately 40 percent of the trials for these child seats. In the front passenger
position, differences by toddler seat in the total number of problems in the front
passenger position are not statistically significant. For infant seats, no statisticaliy
significant differences by seat were found for any of the three installation positions.

The above analysis examines the child seats separately in relation first to
vehicles and then to type of child seat. Appendix B and Appendix C display the data by
test vehicle, child safety seat, and test position for toddler and infant seats. However,
the data are of very limited use because the cells are so sparse.
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Exhibit 8

Type of Seat Problem by Child Seat and Vehicle Seat Position: Toddler Seats!

Rear Outboerd Rear Center Front Passenger
Instaliation Forward Total® lﬁ Forward Total } l;;fallo'lon Installation | Operation forward Tots!
___________________________ __ProMe- Rotation Motion ___f__ ﬁfftfiifﬁ?‘.‘ _.'3‘.’1.’2??__ ---'ﬁ'ﬁ?‘.‘-_- N 4 “f.’r‘oblm Interference”|!nterference{ Rotstion _uoﬁon N
MANUF ACTURER/MODEL
Contury 200 1 10 o] 15 29.4 1 ? |l 15 s ) 1 1 e il wa
R - B TR ———— H- --
Century 2000 STE 1 ? 4 12 25.0 2 6 3] 0wt 26.2 1 0 3 8 9 52.8
........ cmmmm—n————— SN b mm——— e
Cotcn far Seat 3 6 s{ & 278 0 [ ) f 8 17.8 t n/a 1 7 5| s 38.9
Eventlo 7 Year [} 3 tr] ta 33:3 | 0 _-_3 ___________ E --'0 22,2 [+] n/8 4 1 9] 18 50.0
Eventlo Ultars ! ‘ ! 21 4 8.3 ! _-____! e f 6 14,3 N (1] n/a 1 4 4 9 25.0
Flghar Price 0 12 _lo 22 4§:| 0 “3 . ! 3 6.7 0 n/a 0 6{ 6] 12 33.3
warry Guardian Convertible 1 3 : H] -__9____Hf _________ i ____________ f ____________ f __11____35.4 N t_) n/a 1 8 8| 17 41.277
Kalceatt Perfect Fit | . 9 e Z _____ S| 12 23:? _ n/a 0 7 711 14 38,9
Nissan Child Satety Seat 0 ! 3] 4 7.8 T, ?,,________-_-! e 1 2 4.4 0 n/a 0 8 8] 16 44
Pride Trinble Pride Rige | 2 5 2l 9 2.0 5 N s e 0 n/e ! ‘4 4 9 v”"
Strotee 609 t 12 9l 22 43a 0 4 3 7 15.6 0 n/a 4 7 71 8 %0.,0
B R bttt ddeddel R el G i e Rl G itaited | El e S e e ataiaiebeg Aedebebeb bt el hetel Rkttt A bl Rt b DRI L LR P R e L 4
Strolee 626 2 10 A 3315 ____-_____1 ____________ (_i L 6 __E 35.7 1 1 6 6 6| 19 sa.s
Stroles GT2000 ) ¢ 5~___ o B o I i ! __'?____‘:’fi | 0 n/a 1 6 5' 13 36,1
Total 16 83 10 '6?____ff;f __________ 17 __ 521 47] 116 20.7 4 2 23 84 aal 193 @24

‘Tne numbers in the body of the table show the numbe: ot problems reported. in each celt,

3The total numpers ol problems in the indicated sest position are signticantiy difterent at the 958 level of confidence among the vehlcles tested

L1

tor this reason,

Binstallation inrerference was recorded only when there was an installation probiem,

The number (N) showa in
counts ftor Instatiation Interference, since this question was applicable only it there was an {nstaltation Problem
number of prob!cms as a percent of total possible problems.

the total column excludes problem
The percertoge {4

is the vorai

N/A indicates that installation Interference was not relpuant
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Appendix A

CHILD SAFETY RESTRAINT DEVICE

EVALUATION FORM
ID # 1-7/
Card # g8/
' Batch 9-10/
Vehicle Modei Name Number 11-12/
Child Seat Model Name Number 13-14/

A. FRONT OUTBOARD PASSENGER POSITION

NOTES:
a. Only test in cars that have a manual lap belt. Be sure to use special
seat belt adaptors if required by manufacturer to install child seats.

Record type of lap belt retractor installed in this car.
Automatic locking (belt locks when you stop pulling it) l 15/

Emergency locking (belt does not lock-up) 2

b. When installing be sure to snug up the belt by pushing down on the child
seat.

Cc. Leave the automatic safety belt connected in the automatic mode while
installing the child seats.

INSTALL THE CHILD SAFETY SEAT

1. Was there any problem installing the seat? CIRCLE ONE. Yes 1 i6/
a. If you answered YES, please describe the problem(s): No 2
17-18/
19-20/
21-22/
2. Did the automatic belt system interfere with the process Yes 1 23/
of installing the child seat? That is, did the belt get
in your way while making the installation? CIRCLE ONE. No 2
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CLOSE THE PASSENGER DOOR AND THEN OPEN IT WHILE WATCHING THE

AUTOMATIC SAFETY BELT OPERATION.

3.

Does the child seat interfere with operation of the

automatic safety belt? That is, does the belt bind Yes
up or catch on the child seat when the door is opened

or closed? CIRCLE ONE. No

a. If you answered Yes, please describe the problem(s).

4.

Try to pull the child seat from side to side (car door
to car door). Does the child seat rotate more than about
30 degrees or come loose? CIRCLE ONE.

Remains tight, or rotates no more than 30 degrees 1
to either side

Rotates more than 30 degrees to either side but 2
does not come loose

Seat comes loose ' 3

3.

Grasp the top of the child seat and pull slowly toward
the front of the car.
' CIRCLE ONE.

Measure how far the child seat Less than 2 inches
pitches forward from the car seat. 2-5.99 inches
Measure distance moved as shown below. 6-10 inches

- Seat comes loose

Be sure not to include any measured
distance between the car seat and
the child seat that exists before
pulling on the seat.

EWN -

22

24/

25-26/
27-28/
29-30/

31/

32/



B. INSTALL THE CHILD SEAT IN THE REAR OUTBOARD SEAT
(DRIVER SIDE) '
l. Was there any problem installing the Seat? CIRCLE ONE. Yes 1
a. If you answered YES, please describe the problem(s): No 2
2. Try to pull the child seat from side to side (car door
to car door). Does the child seat rotate more than about
30 degrees or come loose? CIRCLE ONE.
Remains tight, or rotates no more than 30 degrees 1
to either side
Rotates more than 30 degrees to either side but 2
does not come loose
Seat comes loose 3
3. Grasp the top of the child seat and pull slowly toward
the front of the car.
CIRCLE ONE.
Measure how far the child seat Less than 2 inches |
pitches forward from the car seat. 2-5.99 inches 2
Measure distance moved as shown below. 6-10 inches 3
Seat comes loose 4

Be sure not to include any measured
distance between the car seat and
the child seat that exists before
pulling on the seat.

23

33/

34-35/
36-37/
38-39/

40/

41/



4

C. INSTALL THE CHILD SEAT IN THE REAR CENTER POSITION

l. Was there any problem installing the Seat? CIRCLE ONE. Yes

a. If you answered YES, please describe the problem(s): No 2
2. Try to pull the child seat from side to side (car door
to car door). Does the child seat rotate more than about
30 degrees or come loose? CIRCLE ONE.
Remains tight, or rotates no more than 30 degrees 1
to either side
Rotates more than 30 degrees to either side but 2
does not come loose
Seat comes loose 3
3. Grasp the top of the child seat and pull slowly toward
the front of the car.
CIRCLE ONE.
Measure how far the child seat Less than 2 inches 1
pitches forward from the car seat. 2-5.99 inches 2
Measure distance moved as shown below. 6-10 inches 3
Seat comes loose 4

Be sure not to include any measured
‘distance between the car seat and
the child seat that exists before
pulling on the seat. ’
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42/

43-44/
45-46/
47-43/

49/

50/

N
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Appendix B

Iasteliation or Use Prodigms by ChIl¢ $afoty Saet, Test Vehigie, end Seet Lecation: Tosdler Sests, cont’d.

#The cniig sears were AQ! TESTed in The 1rON? 3087 Of The @IQRT TEIT VENICIEs WiTh AON=MOTON i2ed automatic Del? sSysteas Decavsw
ThE3E SUTOROD: 185 0O ACT RAve Banual 18D De!Ts in The tron? $9aTH.

2&

Ten soiar-hanciorer izeet Tares Peint Non-datorigzed” -
MAKE AC0EL MAKE AO0E L Percent
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Pontisc- | Poatisc Ponatiac o
Wyuneai- YoIkswagon- Cnovrolet= | Pontiac- | Grenc As | Grend As | Greng | Total | Possidie
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Installation or Use Problems by Child Safety Seat, Test Vehicle, and Seat Location:

Appendix C

Infant Seats

3The child seats

systems because these automobiles do not have manual lap belts in the front seats.

were not tested in the front seat of the eight test vehicles with non-motorized automatic belt
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